Invariant manifold techniques are used to establish the existence of a standing wave solution for a system of reaction-diffusion equations modeled after excitable media. As a by-product of the method of proof, we obtain a local uniqueness result.
INTRODUCTION
This paper is concerned with the existence of standing wave solutions for a system of reaction-diffusion equations of the form au a2u at = ax 2 + f(u, w) xe~
where e is a small positive parameter and D>0. Here u denotes an activator and w its inhibitor. By calling u an activator we mean that u is autocatalytically involved in its own production. Similarly, the inhibitor w causes a decrease in the production of u. The reaction terms f and g are taken to be typical of excitable media (see Fig. 1 ). By this we mean that there is a globally attracting spatially uniform steady state (ur, wr) as well as a threshold of excitation. Perturba-
.U U r tions from rest which are large enough, i.e., superthreshold, lead to large excursions in state space before eventually returning to rest. Many biological and some chemical systems are excitable: Examples of models for excitable dynamics include the FitzHugh-Nagumo equations (FitzHugh, 1966) , the Hodgkin-Huxley equations (Hodgkin and Huxley, 1952) , and the Field-Noyes model of the Belousov-Zhabotinskii reaction (Field and Noyes, 1974) .
When an excitable activator-inhibitory system is not spatially uniform, the possibility of various types of traveling waves arises if the diffusion of the inhibitor is not too large. On the other hand, if the inhibitor diffuses at a rapid rate, then the diffusion may prevent a wave from propagating into the surrounding media. This is referred to as "lateral inhibition" and has been proposed by Mienhardt (1976) and Gierer and Meinhardt (1974) as possibly playing a role in pattern formation. The resulting standing pattern often takes the form of a standing wave solution of (1.1). By a standing wave we mean a t-independent solution of (1.1). Therefore we set ut = 0 and wt = O, and cOnsider the system u" + f(u, w)=O (1.2) Dw" + e2g(u, w) = 0
